Aims: To give an overview of empirical studies using self-reported instruments to assess patient safety culture in primary care and to synthesize psychometric properties of these instruments.
| INTRODUCTION
A key condition for improving patient safety in Healthcare is creating a sustainable and supportive patient safety culture to identify possible weaknesses and to develop improvement strategies so recurrence of incidents can be minimized (Institute of Medicine, 1999) . Measuring perceptions of safety culture is already established in high-risk industries such as aviation, nuclear energy and oil-drilling industry (Findley, Smith, Gorski, & O'neil, 2007; Høivik, Moen, Mearns, & Haukelid, 2009; Sexton, Thomas, & Helmreich, 2000) .
Patient safety culture assessments typically require healthcare and non-healthcare staff to complete self-reported questionnaires anonymously on a periodic basis. These surveys are useful tools to monitor healthcare professionals' attitudes towards patient safety issues, to identify areas requiring urgent attention and to motivate interventions to reduce the risk of medical incidents. These measurements provide valuable information on how patient safety is viewed and handled in a healthcare organization. Furthermore, patient safety culture assessments have been observed to positively affect patient safety since healthcare professionals report five times more incidents due to risk awareness (Nieva & Sorra, 2003) . Healthcare professionals' attitudes towards communication and handover, workload, degree of involvement, and commitment and working conditions are crucial research areas as they might result in either more or less safety for the patient.
| Background
Patient safety is a key aspect of healthcare quality and has been defined as the "avoidance, prevention and amelioration of adverse outcomes or injuries stemming from the processes of health care" (Vincent, 2010, p. 31) . To date, harm is likely to take place in primary care as a result of early hospital discharges, time pressure of shorter consultations, the fragmented nature of care services and the fundamental shift of chronic care delivery from secondary to primary healthcare services (Coulter, 1995; Wilson, Pringle, & Sheikh, 2001 ).
Numerous studies have revealed that patient safety incidents in primary care do occur (Panesar et al., 2016) .
In particular, primary care is gaining importance due to the increasing prevalence of chronic patients and the associated shift of healthcare delivery (Coulter, 1995) . Moreover, the importance of considering safety culture in patient safety improvements is widely accepted in Healthcare (Feng, Bobay, & Weiss, 2008; Groves, Meisenbach, & Scott-Cawiezell, 2011) . Despite these awarenesses, most tools to measure and strengthen patient safety culture have been developed and tested in hospitals (Vlayen, Hellings, Claes, Abdou, & Schrooten, 2015; Vlayen, Hellings, Claes, Peleman, & Schrooten, 2012; . As a consequence, research gaps remain in the understanding of patient safety culture in primary care.
| TH E R EVIEW

| Aims
The aim of the present review was twofold. First, an overview of empirical studies using self-reported instruments for the assessment of patient safety culture in primary care was provided. Second, psychometric properties of these instruments were evaluated to identify the most appropriate instrument to measure patient safety culture in primary care.
Why is this review needed?
• To date, primary Healthcare is facing greater risks and a greater likelihood of causing unintentional harm to patients.
• A key condition for improving patient safety is creating a sustainable and supportive patient safety culture.
• Most tools to measure and strengthen patient safety culture have, however, been developed and tested in hospitals.
What are the key findings?
• The included studies come with great diversity in tools used and outcomes reported.
• Psychometric properties of many patient safety culture instruments are subject to criticism.
• The SCOPE-PC survey is recommended as the most appropriate instrument to assess patient safety culture in primary Healthcare.
How should the findings be used to influence policy/practice/research/education?
• A standard and widely validated safety culture survey is needed to increase generalizability and comparability.
• The SCOPE-PC survey can be used to measure patient safety culture in primary care.
• Further psychometric techniques are now essential to ensure that the instrument provides meaningful information regarding patient safety culture.
| Design
A systematic and psychometric review was carried out according to the protocol for systematic reviews of measurement properties recommended by the COnsensus-based Standards for the selection of health Measurement INstruments (COSMIN) panel (Terwee et al., 2012 ) and the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) reporting guidelines (Moher, Liberati, Tetzlaff, & Altman, 2009 ).
| Search methods
A systematic literature review was conducted, searching the electronic databases Medline, Web of Science and Embase until November 2016. The search strategy was divided into two categories: (1) primary care (general or family practice, ambulatory care, community care and generalist care) and (2) patient safety culture. The search strategy combined selected MeSH terms and free-text terms to identify quantitative studies on patient safety culture assessments in primary care. The search was performed using the following string:
("primary care safety" OR "primary care" OR "primary care setting"
OR "primary healthcare" [MeSH] ) AND ("culture of safety" OR "patient safety culture" OR "safety climate"). One must note that there is a difference between safety culture and safety climate. According to Schein, culture manifests itself in deeper levels of unconscious assumptions, whereas climate refers to the visible manifestation or measurable components of culture (Schein, 2010) . In other words, climate provides a snapshot of culture by examining its measurable aspects. In literature, however, the terms "climate" and "culture" are often used interchangeably. Therefore, the authors chose to include the term "climate" as well in the search strategy.
Additionally, bibliographies of included articles were hand searched for other relevant papers. Finally, the authors reviewed key texts, reports, and policy documents related to patient safety culture in primary care. A bibliographical database was created using the database Papers 3 to store and manage the retrieved references (Digital Science Research Solutions Inc, n.d.). The present review determined the following eligibility criteria:
• Cross-sectional studies that conducted a patient safety culture assessment in primary care (and more specifically that used a questionnaire approach);
• Articles published in English or Dutch;
• Searches were not restricted by country or publication date given the relevant lack of research regarding patient safety in primary care.
| Search outcome
First selection of articles was made based on duplicates, titles and abstracts. The literature search yielded 360 potentially relevant studies after duplicates being removed. Based on reviewing titles (N = 300) and abstracts (N = 31), 29 articles were selected for indepth screening. By screening reference lists of the relevant studies, two additional papers were enclosed. Papers selected for full-text review (N = 31) were screened according to the eligibility criteria.
Two reviewers (MD and DV) independently investigated the relevance of the extracted papers. Consensus was reached through discussion. Seventeen studies were excluded, mostly because the patient safety culture assessment was conducted in a hospital setting (Table S1 ). Finally, a total of 14 articles were included in the present review. The COSMIN flow diagram is presented in Figure 1 (Moher et al., 2009 ).
| Quality appraisal
Assessment of individual study methodological strengths and limitations was not undertaken.
| Data abstraction
Researchers designed, piloted and used structured forms to extract and record data as reported in the studies (Table S2 ). The items of the forms included the following: (1) study characteristics (author, year, journal, country, methods, sample size and response rate); (2) used definitions plus dimensions of the term "patient safety culture" and (3) characteristics plus results of the patient safety culture assessments (questionnaire, psychometric properties, target population and overall result). Data on psychometric properties were preferably extracted from a preliminary validation study report. If no validation study was conducted, data on measurement properties were extracted from the study.
| Synthesis
First, all relevant data were tabulated (grey-shaded areas represent the lack of details provided). Due to heterogeneity in study data, a descriptive and narrative synthesis of the data was undertaken by adopting a textual approach to the process of synthesizing the research findings from the included studies. In addition, two reviewers (MD and DV) independently evaluated psychometrics properties of all instruments included by using the COSMIN tool to identify the most appropriate instrument to assess patient safety culture in primary care (Terwee et al., 2012) . Any discrepancy was resolved by discussion and a third reviewer (JB) was consulted if necessary. The COSMIN quality ratings per instrument (Table 1) were tabulated to illustrate the methodological quality of each study on psychometric properties.
The COSMIN checklist is a standardized tool to evaluate the methodological quality of the instrument's validation process. The measurement properties assessed by the checklist are as follows: (1) internal consistency; (2) reliability; (3) measurement error; (4) content validity; (5) structural validity; (6) hypotheses testing; (7) cross-cultural validity; (8) criterion validity; and (9) responsiveness. Each measurement property is described by 5-18 items that identify specific quality standards. Each item was scored on a four-point Likert scale
("excellent," "good," "fair" or "poor"). The overall score for each measurement property was obtained by considering the lowest rating assigned to any item in the checklist. For example, if one item in the checklist related to internal consistency is scored poor, the overall methodological quality for internal consistency is rated poor.
3 | RESULTS
| Study characteristics
Characteristics of the included studies are presented in Table 2 . and 99.4% (Gabrani, Knibb, Petrela, Hoxha, & Gabrani, 2016) .
| Safety culture definitions and dimensions
An overview of the definitions and dimensions for patient safety culture in primary care are presented in an additional Table S3 . The most commonly used definition was the one-or a derivative from-the nuclear industry: "the product of individual and group values, attitudes, perceptions, competencies and patterns of behaviour that determine the commitment to and the style and proficiency of, an organization's health and safety management" (Health and Safety Commission, 1993) . However, seven studies used another patient safety culture definition (Bell et al., 2016; Bodur & Filiz, 2009; Hoffmann et al., 2013; Nabhan & Ahmed-Tawfik, 2007; Tabrizchi & Sedaghat, 2012; Webair et al., 2015) . Bell et al., 2016; Bodur & Filiz, 2009; de Wet et al., 2012; Ghobashi et al., 2014; Ornelas et al., 2016; Tabrizchi & Sedaghat, 2012; Webair et al., 2015) and teamwork (Al-Khaldi, 2013; Astier-Pena et al., 2015; Bell et al., 2016; Bodur & Filiz, 2009; de Wet et al., 2012; Gabrani et al., 2016; Ghobashi et al., 2014; Hoffmann et al., 2013; Ornelas et al., 2016; Tabrizchi & Sedaghat, 2012; Webair et al., 2015) .
| Characteristics and results of the safety culture assessments
A full overview of the characteristics and results of the patient safety culture assessments is presented in Table 3 . A wide range of questionnaires was used. Three studies developed a questionnaire based on the AHRQ Hospital Survey on Patient Safety Culture (Bodur & Filiz, 2009; Ghobashi et al., 2014; Tabrizchi & Sedaghat, 2012) Care Survey . One study combined the SAQ, PC-Safequest and FRASIK (Gehring et al., 2013) .
All studies conducted the survey to measure patient safety culture among primary healthcare professionals, as proposed in the eligibility criteria. Physicians and nurses were frequently invited to participate in the studies (Al-Khaldi, 2013; Astier-Pena et al., 2015; Bodur & Filiz, 2009; de Wet et al., 2012; Gabrani et al., 2016; Gehring et al., 2013; Ghobashi et al., 2014; Hoffmann et al., 2013; Nabhan & Ahmed-Tawfik, 2007; Ornelas et al., 2016; Tabrizchi & Sedaghat, 2012; Webair et al., 2015) , followed by technical and administrative staff (Astier-Pena et al., 2015; Bodur & Filiz, 2009; de Wet et al., 2012; Ghobashi et al., 2014; Nabhan & Ahmed-Tawfik, 2007; Webair et al., 2015) , healthcare assistants/workers (Hoffmann et al., 2013; Ornelas et al., 2016; Tabrizchi & Sedaghat, 2012; Webair et al., 2015) and managers (de Wet et al., 2012; Nabhan & Ahmed-Tawfik, 2007; Tabrizchi & Sedaghat, 2012) . To a lesser extent, midwives (Bodur & Filiz, 2009; Tabrizchi & Sedaghat, 2012; Webair et al., 2015) , pharmacists (de Wet et al., 2012; Nabhan & Ahmed-Tawfik, 2007) , phlebotomists (de Wet et al., 2012) , dentists (Tabrizchi & Sedaghat, 2012) , nutritionists (Ornelas et al., 2016) and psychologists (Ornelas et al., 2016) participated in the studies. One study did not specify which primary healthcare professionals completed the survey and only made a distinction between clinical and non-clinical staff (Bell et al., 2016) . Another study administered the survey according to the primary care setting; that is dental care, dietetics, exercise therapy, physiotherapy, occupational therapy, midwifery, anticoagulation clinics, skin therapy and speech therapy (Verbakel, Langelaan, Verheij, Wagner, & Zwart, 2015) . The results of the patient safety culture assessments ranged from 
| Psychometric properties of the included instruments
Regarding psychometric properties, four studies used a survey instrument from the hospital setting without proper re-evaluation of its suitability in primary care (Bodur & Filiz, 2009; Ghobashi et al., 2014; Nabhan & Ahmed-Tawfik, 2007; Tabrizchi & Sedaghat, 2012) . Al-Khaldi used a questionnaire that was validated for use among students and tutors (Al-Khaldi, 2013). The remaining nine studies used a patient safety culture survey that was validated for use in a primary care setting, either in a separate validation study (Astier-Pena et al., 2015; Bell et al., 2016; de Wet et al., 2012; Hoffmann et al., 2013; or in the included patient safety culture study (Gabrani et al., 2016; Gehring et al., 2013; Ornelas et al., 2016; Webair et al., 2015) .
Evidence for the psychometric properties of eight instruments was obtained, but limited to internal consistency, content validity and structural validity (Bell et al., 2016; de Wet et al., 2012; Gabrani et al., 2016; Gehring et al., 2013; Hoffmann et al., 2013; Ornelas et al., 2016; Webair et al., 2015) . Five studies Internal consistency was assessed in all eight studies, with, respectively, two studies obtaining an excellent score (Gehring et al., 2013; and three studies obtaining a faire (Bell et al., 2016; de Wet et al., 2012; Gabrani et al., 2016) or poor score (Hoffmann et al., 2013; Ornelas et al., 2016; Webair et al., 2015) .
Content validity was assessed in three studies, all obtaining a poor score (Bell et al., 2016; de Wet et al., 2012; Gabrani et al., 2016) .
Finally, structural validity was assessed in six studies (Bell et al., 2016; de Wet et al., 2012; Gabrani et al., 2016; Gehring et al., 2013; Hoffmann et al., 2013; . One study obtained an excellent score . Additionally, two studies obtained a good score (Gehring et al., 2013; Hoffmann et al., 2013) and three studies obtained a fair score (Bell et al., 2016; de Wet et al., 2012; Gabrani et al., 2016) .
The SCOPE-Primary Care survey is chosen as the most appropriate instrument to measure safety culture in primary Healthcare as the questionnaire has excellent scores on the COSMIN scales. In conclusion, the SCOPE-PC survey has excellent internal consistency with Cronbach's alphas ranging from 0.70 to 0.90 (Terwee et al., 2007; Verbakel et al., 2013) . Moreover, explanatory factor analysis shows the best fit of the SCOPE-PC survey with seven dimensions, including item factor loadings ranging from 0.40 to 0.96 (Hair, Anderson, Babin, & Black, 2010; Verbakel et al., 2013) .
| DISCUSSION
It seems intuitive that the use of patient safety culture assessments may provide insight in healthcare professionals' attitude or that it supports practices in the improvement of the culture of safety. (6) a no blame and non-punitive approach to incident reporting and analyses (Kirk, Parker, Claridge, Esmail, & Marshall, 2007) .
Notwithstanding the relevant lack of research on patient safety in primary care, many studies have been conducted on patient safety (Halligan & Zecevic, 2011) . One commonality is that the included studies come with great diversity in tools used and outcomes reported. Some studies adapted and validated existing questionnaires and others developed new surveys. While translating and/or validating a particular survey -often originated from secondary care-modifications through the addition or elimination of items were often done. Consequently, alterations in an instrument can have an impact on the ability to benchmark results against those from other healthcare settings, practices, or countries. As a result, psychometric properties of many patient safety culture instruments are subject to criticism (Colla, Bracken, Kinney, & Weeks, 2005) .
As Martinez et al. said: "implementation science faces the risk of constructing a magnificent house without bothering to build a solid foundation": (Martinez, Lewis, & Weiner, 2014) . Indeed, a paradox has emerged whereby researchers often use existing instruments that are not psychometrically sound due to lack of time or expertise.
When selecting an appropriate instrument, comprehensive literature reviews are critically important for gathering research evidence (Kimberlin & Winterstein, 2008) . Therefore, a systematic approach was applied to review psychometric properties of all patient safety culture assessment tools. In conclusion, the SCOPE-Primary Care survey was chosen as the most appropriate instrument to measure safety culture in primary Healthcare as the questionnaire had excellent scores on the COSMIN scales. Additionally, several arguments endorse the choice for this instrument. First, the SCOPE-PC survey is very similar to the MaPSaF tool (Kirk et al., 2007) . The MaPSaF has been endorsed by the United Kingdom's National Patient Safety
Agency to assess and strengthen safety culture in UK Primary Care
Trusts. The tool can be used to facilitate discussion regarding patient safety issues during team-based and self-reflection workshops and received the most favourable ratings in a consensus-based study (Parker, Wensing, Esmail, & Valderas, 2015) . Second, the SCOPE-PC survey can be used both in small (<8 employees) and large primary care facilities . Third, the SCOPE-PC instrument pays particular attention to the theme handover and teamwork which is of great importance in the context of more integration and coordination of care (Dessers, Lieven, & Cambr e, 2014) .
In the healthcare sector, patient safety culture is widely accepted in safety improvement strategies. The IOM report To Err is Human:
Building a Safer Health System highlighted the importance of safety culture: "organizations must develop a culture of safety such that an organization's care processes and workforce are focused on improving the reliability and safety of care for patients" (Institute of Medicine, 1999) . While there is an increasing emphasis on patient safety culture, much of this activity is mainly concentrated in hospitals. Ten years after the report To Err is Human: Building a Safer Health System, a review of patient safety in primary care revealed major gaps in the understanding and improvement of patient safety in primary care (Lorincz et al., 2011 The SCOPE-PC also has some limitations (Verbakel et al., 2013) .
First, selection bias could not be excluded in the original validation study as more innovative practices probably were more enthusiastic about the topic and more willing to participate in the study. Second, the response rate in the validation study of the SCOPE-PC instrument (38.4% for individual questionnaires) was not very high. However, with a total of 615 valid questionnaires, the rule of 10 respondents per instrument item was met. A third and general limitation is the remaining concern whether self-reported surveys are appropriate to measure safety culture as they provide only a snapshot of the culture at a certain point in time which may be a simpli- Therefore, caution is required when interpreting the quality assessments. Finally, data extraction by using the established COSMIN tool was ambitious as important information on measurement properties was mostly not reported.
| CONCLUSION S
Healthcare can cause avoidable harm to patients. Primary care is not an exception and the relative lack of research in this area lends urgency to a better understanding of patient safety and the development of primary care oriented safety programmes. In addition, the number of valid and reliable surveys related to patient safety culture for primary healthcare services is limited. A standard and widely validated survey is needed to increase generalizability and comparability.
In conclusion, the findings of the present systematic and psychometric review suggest that the SCOPE-PC survey is the most appropriate instrument to assess patient safety culture in primary Healthcare.
Nevertheless, further psychometric techniques are now essential to ensure that the instrument provides meaningful information regarding patient safety culture.
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